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Abstract
The present research investigated the e ffects  o f two brainstorming 
procedures (group and ind iv idua l) and three Incentive types (Ind iv id ua l, 
group, and pay unrelated to performance) on the quantity o f d is tin c t 
solutions generated to  three frequently used brainstorming problems.
In the group brainstorming procedure, 45 college students worked to ­
gether in three-person groups to  generate novel solutions to the 
problems. In the indiv idual brainstorming procedure, another 45 
subjects worked alone, and the non-overlapping solutions o f sets of 
three subjects were combined to form nominal groups. The individual 
incentive condition tie d  a sub ject's  monetary rewards to his in d iv id ­
ual performance on the problems, regardless o f whether he worked 
alone or in  a group. In the group incentive condition , a subject's 
monetary reward was tied  to the combined performance o f his group 
(rea l or nominal). In the pay unrelated to  performance condition, 
there was no t ie  between a sub ject's  pay and his performance, e ithe r 
ind iv idual or group.
Based on an analysis o f the motivational characteris tics o f 
group and individual brainstorming, hypotheses were developed from 
expectancy theory regarding the e ffects o f various incentive systems 
in brainstorming. Hypothesis 1 predicted tha t group brainstorming 
performance would approximate tha t o f individual brainstorming to the 
extent tha t pay is  e ffe c tiv e ly  tie d  to performance in the two pro­
cedures. Hypothesis 2 stated tha t group brainstorming performance 
would exceed individual brainstorming under the condition o f an in d i-
vldual Incentive. Hypothesis 3 predicted tha t the decrement usually 
associated w ith group brainstorming performance would be reduced by 
fa c i l i ta t in g  Individual evaluation o f performance. Hypothesis 4 
predicted tha t the Individual Incentive would produce more solutions 
than the group Incentive. Hypothesis 5 stated tha t the group Incen­
tiv e  would re su lt in  higher p roduc tiv ity  than the pay unrelated to 
performance condition.
The resu lts  were supportive o f Hypothesis 1 and indicated that 
the group incentive condition was p a rtic u la r ly  e ffec tive  when used 
in the group brainstorming procedure. Contrary to the prediction o f 
Hypothesis 2, ind iv idual brainstorming was marginally more productive 
than group brainstorming when pay was tie d  to ind iv idual performance. 
Hypothesis 3 was supported by the re su lts , thus rep lica ting  an 
e a r lie r  study by the author. The resu lts  were not supportive o f 
Hypothesis 4, although i t  was found tha t the ind iv idual incentive was 
more productive in the ind iv idual work setting  than in  the group 
work se tting . Hypothesis 5 was supported, in  tha t the group incentive 
resulted in higher performance than the pay unrelated to performance 
condition.
Taken together, the resu lts  o f th is  study showed tha t incentives 
play an important, though not f u l ly  explored ro le  in the creative 
problem solving processes o f brainstorming. The potentia l value o f 
group Incentive plans fo r  enhancing group brainstorming was demon­
strated, and fu rth e r questions pertaining to the spec ific  e ffects o f 
incentives under various brainstorming conditions were raised, 
suggesting the continuation o f research in  th is  area.
v i i
INTRODUCTION
Novel solutions to problems and creative ideas are highly prized 
in  many segments o f contemporary society. O rig in a lity  and ingenuity 
are as sought 1n engineering, marketing, management, and s c ie n t if ic  
research, as they are in the a r t is t ic  media. Although new techniques, 
theories, and technologies characterize much o f our society, we have 
only a rudimentary understanding o f the processes o f c re a tiv ity  and 
the conditions which fa c i l i ta te  the development o f creative solutions 
to problems. In the face o f our lim ited  knowledge, the demand fo r  
creative problem solving has grown a t an accelerating pace.
In te rest in  c re a tiv ity  w ith in  psychology has generally followed 
two major lines . One lin e  o f research, conducted p rim arily  by per­
sona lity  theoris ts and psychometricians, has attempted to develop the 
conceptual basis o f c re a tiv ity  as a mental aptitude and to construct 
instruments fo r i t s  measurement. Ind icative  o f th is  approach is  the 
work o f G uilford and his colleagues a t the U niversity o f Southern 
C a lifo rn ia  (G u ilfo rd , 1957, 1959, 1967). From an extensive series of 
fac to r ana ly tic  studies aimed a t constructing a model o f the structure 
o f in te llige n ce , G uilford developed the concepts o f convergent and 
divergent th inking.
Convergent th inking leads to a single correct solution determined 
by the given fa c ts . Divergent th ink ing , on the other hand, " is  the
kind tha t goes o f f  In d iffe re n t d irections" (G u ilfo rd , 1959, p. 381). 
According to G u ilfo rd 's  model, divergent th inking 1s a co lle c tion  o f 
mental processes wherein f lg u ra l,  symbolic, semantic, and behavioral 
re la tions or un its  are produced. The production o f ideas in  divergent 
thinking 1s " re la t iv e ly  unrestricted by given fa c ts ; i t  permits 
changes o f d irec tion  In problem solving and leads to  a d iv e rs ity  o f 
solutions or products" (Anastasi, 1968, p. 375). Thus G uilford con­
ceived o f divergent th inking processes as the essence o f c re a t iv ity .
G uilford id e n tifie d  four factors associated w ith divergent 
th inking which he labeled Fluency, F le x ib i l i ty ,  O r ig in a lity , and 
Elaboration (G u ilfo rd , Wilson, Christiansen & Lewis, 1951; G uilfo rd , 
1957). Fluency 1s associated with the quantity o f words, ideas, 
associations, or expressions tha t are qu ickly produced 1n divergent 
th ink ing . F le x ib i l i ty  re lates to  the range or breadth o f ideas pro­
duced while O r ig in a lity  re fe rs  to  the uniqueness o f the Ideas. 
Elaboration involves the embellishment and development o f ideas and 
associations. Based on th is  m ultifaceted conceptualization of 
c re a t iv ity ,  a battery o f eleven tests called the Southern C a lifo rn ia  
Tests o f Divergent Production was developed to measure creative 
aptitude.
Another extensive research program resulted in  the development o f 
the Torrance Tests o f Creative Thinking (Torrance, 1959, 1962). Some 
o f these tests are based on G u ilfo rd 's  techniques and are scored 
according to the factors o f c re a t iv ity  id e n tifie d  in  the Southern 
C a lifo rn ia  research. The Torrance tests are oriented, however, 
toward educational settings and applications. Reviews o f other
research devoted to the conceptualization and measurement o f c re a tiv ity  
are provided by Mac Kinnon (1962), Golann, (1963), Taylor & Barron
(1963), Taylor (1964), and Taylor & Williams (1966).
The second major lin e  o f Investigation o f c re a tiv ity  has focused 
I ts  a tten tion  on the development o f procedures and techniques which 
fa c i l i ta te  creative problem solving. This lin e  o f research has 
focused on problem solving settings where innovative, novel solutions 
are desired. The problems confronted in  th is  area are not those fo r  
which there is  one r ig h t or best answer. Rather, they are problems 
fo r which there may be many acceptable solutions. To use G u ilfo rd 's  
terminology, th is  type o f problem requires divergent th ink ing. Most 
o f the research in  the area o f creative problem solving has been 
associated w ith the "brainstorming" procedure proposed by Osborn 
(1953, 1957).
Osborn developed the brainstorming technique over a period o f 
almost two decades. As early as 1939 Osborn began tra in ing  managers 
and research sc ie n tis ts  in an in d u s tria l firm  to use a process he 
ca lled "organized idea tion". This process made use of ind iv idual and 
group sessions during which partic ipan ts were urged to th ink o f and 
share as many ideas as they could. Slowly Osborn elaborated the 
process and evaluated the resu lts  o f the sessions. As the process 
began to be passed around to other groups and companies Osborn made 
fu rth e r modifications in the procedure to take in to  account his 
experiences w ith the technique.
In 1953 Osborn published a book e n tit le d  Applied Imagination, 
a summary o f techniques associated with crea tive  problem solving in
applied se ttings. Osborn presented a lengthy 11st o f recommendations 
fo r  fa c i l i ta t in g  creative th ink ing. He saw organized Ideation as a 
procedure applicable to problems 1n v ir tu a lly  every area o f human 
endeavor. In ternationa l statesmanship, s c ie n t if ic  experimentation, 
job hunting, salesmanship, leadership and management, m arita l re la ­
tions , and "ge tting  along w ith one's s e lf"  — a l l these areas were 
seen as needing creative problem solving, and a l l could benefit from 
the techniques o f organized ideation which Osborn now referred to as 
"brainstorm ing". Much o f the book consists o f a loosely organized 
co llec tion  o f recommendations fo r creative th ink ing. To name ju s t a 
few, Osborn suggested the use of Interspersed sessions o f Individual 
and group brainstorming, note taking and check lis ts , deadlines and 
quotas, "associative" th ink ing , the development o f hy»x and 
functional descrip tions, adaptation, m odifica tion, and i i /  ■ <on 
o f Ideas, etc. He also included, almost In c id e n ta llv , a set 
rules to govern group brainstorming sessions:
1. Jud ic ia l judgement is  ruled out. C ritic i?*- 
o f ideas must be withheld u n t il la te r .
2. "Freewheeling" Is welcome. The w ilder the 
idea, the be tte r; i t  1s easier to tame down 
than to th ink  up.
3. Quantity is  wanted. The greater the number 
o f ideas, the more lik lih o o d  o f winners.
4. Combination and improvement are sought. In 
addition to contributing ideas o f th e ir  own, 
partic ipan ts should suggest how ideas o f others 
can be turned in to  better ideas; or how two or 
more ideas can be jo ined in to  s t i l l  another 
idea. (Osborn, 1953, pp. 300-301).
These rules have become the model fo r  numerous psychological 
experiments in  creative problem solving. Apparently because he 
directed his w ritings  toward an audience o f applied researchers,
business executives, and educators, Osborn spends l i t t l e  time ex­
pla in ing the theore tica l underpinnings o f brainstorming. Instead he 
simply describes the procedure and notes tha t the rules have been 
proven e ffe c tive  by experience. I t  is  not d i f f ic u l t  to discern, 
however, tha t there Is a considerable base o f psychological theory 
which supports the essential elements o f brainstorming. Furthermore 
1t can be shown tha t Osborn s aware o f the developments in psy­
chology relevant to c re a t iv ity  a t the time he was form alizing the 
brainstorming procedure.
Although Osborn does not s p e c if ic a lly  c ite  the Southern C a li­
fo rn ia  research as an input to the development o f the rules fo r  bra in­
storming, there is  a noticeable s im ila r ity  between the four factors o f 
c re a tiv ity  id e n tifie d  by G uilford and Osborn's ru les. S p e c ifica lly , 
these rules seem to be constructed so as to optimize creative thinking 
along the lines Indicated by G u ilfo rd 's  factors. Osborn notes tha t 
the proscrip tion against c r it ic is m  (Rule 1) is  Intended to increase 
the fluency o f Ideas (G u ilfo rd 's  f i r s t  fa c to r) . The emphasis on 
quantity o f ideation contained in  Rule 3 may have a s im ila r in ten tion . 
By encouraging freewheeling and "w ild " ideas (Rule 2) Osborn focuses 
on the f le x ib i l i t y  and o r ig in a lity  factors o f G uilfo rd . The concepts 
contained 1n Rule 4, re la tin g  to  the combination and improvement o f 
Ideas, are v ir tu a lly  iden tica l to G u ilfo rd 's  conceptualization of 
elaboration. Osborn's awareness o f G u ilfo rd 's  theories and research 
is  easily  documented. He references two G uilford studies (G uilfo rd , 
Wilson, Christiansen, & Lewis, 1951; G u ilfo rd , Green, & Christiansen, 
1951) in  the 1953 ed ition  o f Applied Imagination, and in  the preface
to the 1957 revis ion o f tha t book. Osborn c ites  the Southern C a li­
fo rn ia  research pro ject as "the most profound study o f c re a tiv ity  
every undertaken" {Osborn 1957, p. 1x).
In h is 1957 rev is ion , Osborn reta ins the rules fo r  brainstorming 
w ithout substantatlve change and also sets fo rth  three princ ip les o f 
brainstorming. These princ ip les were condensed from f i r s t  hand and 
reported experiences w ith brainstorming and a series o f un ive rs ity  
conferences on creative problem solving. Osborn's p rinc ip les are 
concise and d ire c t:
1. Ideation can be more productive i f  c r it ic is m  
is concurrently excluded.
2. The more ideas the be tte r; in  ideation,
quantity helps breed q u a lity .
3. Group ideation can be more productive than 
indiv idual ideation. (Osborn, 1957, p. 228).
By s ta ting  these princ ip les  so d ire c t ly ,  Osborn has made I t  
easier to evaluate brainstorming along theore tica l and empirical 
lines . The most essential element o f the brainstorming procedure is  
contained in the f i r s t  p rinc ip le  proposed by Osborn. I t  is  the 
suspension o f c r it ic is m  tha t characterizes brainstorming and d is tin g ­
uishes i t  from c r i t ic a l  problem solv ing, in which ideas are evaluated
as soon as they are produced. Two lines o f theore tica l support can
be developed fo r suspending c r it ic is m  during exercises in creative 
problem solving.
F irs t ,  suspension o f c r it ic is m  is  intended to provide a separa­
tion  o f ideational and evaluative phases o f problem solving. As 
Guilford has pointed out (G uilfo rd , Wilson, Christiansen, & Lewis, 
1951; G u ilfo rd , 1957), ideation and evaluation involve d is tin c t iv e ly  
d iffe re n t cognitive processes. Evaluation is  a convergent a c t iv ity
in G u ilfo rd 's  model whereas ideation is  a divergent a c t iv ity .  The 
cognitive o rien ta tion  o f the problem solver in the convergent process 
o f evaluation is  toward the given facts o f the s itu a tio n . This 
o rien ta tion  is  Incompatible w ith divergent ideation which emphasizes 
moving away from the given facts and developing a va rie ty  o f solutions 
or ideas. Thus i f  evaluation and ideation are interspersed, the 
process o f generating novel solutions is  interrupted and counteracted. 
The suspension o f c r it ic is m , therefore, can be seen as an attempt to 
maximize divergent th inking — the essence o f c re a tiv ity  in  G u ilfo rd 's  
theoretica l formulations.
A second theoretica l basis fo r  separating ideation and evaluation 
in  creative problem solving arises from the reinforcement contingencies 
associated w ith evaluative processes. I t  is  read ily  apparent tha t 
immediate c r it ic is m  o f an idea can reduce the p ro ba b ility  tha t other 
ideas w i l l  be offered. Motivation theoris ts  from Thorndike (1911) to 
Porter and Lawler (1968) agree tha t negative reinforcement is  l ik e ly  
to re su lt in  a decreased rate o f response. Adverse judgement operates 
as a negative re in fo rce r, thereby reducing the flow o f ideas. In 
recognition o f th is  Thurstone (1951) proposed tha t c re a tiv ity  is  
encouraged by a receptive as contrasted to a c r i t ic a l a ttitu d e  toward 
novel ideas. The negative reinforcement tha t accompanies c r it ic is m  
reduces the motivation to produce ideas and thus re s tr ic ts  output.
I f ,  on the other hand, ideas receive pos itive  evaluations, the resu lts 
w i l l  not necessarily fa c i l i ta te  production o f novel ideas. Although 
positive  evaluation tends to encourage ideation, i t  may re s tr ic t  the 
novelty or range o f ideas produced. Positive reinforcement increases
the lik lih o o d  tha t s im ila r responses w i l l  fo llow . Thus positive  judge­
ments may contribute to the production o f chains o f Ideas characterized 
more by th e ir  s im ila r ity  than th e ir  c re a tiv ity .
This la t te r  aspect o f the reinforcement contingencies associated 
w ith Immediate evaluation o f Ideas 1s not taken In to  account 1n the 
princ ip les or rules o f brainstorming proposed by Osborn. By suspending 
c r it ic is m  Osborn has provided a means fo r minimizing the In h ib ito ry  
e ffec ts  o f negative reinforcement but the re s tr ic tio n s  on novelty 
imposed by positive  evaluation are unattended. To remedy th is  s itua­
tio n , Osborn's f i r s t  p rin c ip le  o f brainstorming can be broadened to 
discourage a l l  forms o f evaluation, not simply c r it ic is m , during 
Ideation. Participants in  brainstorming can be instructed in  the po­
te n t ia lly  in h ib it in g  e ffects  o f evaluation and encouraged to put o f f  
u n til la te r a l l  judgements concerning the ideas produced.
Thus, from a theore tica l standpoint, there is  support fo r  the 
p rin c ip le  tha t c r it ic is m  should be suspended while ideas are being 
generated in  creative problem solving. A number o f experimental 
studies o f brainstorming have focused on th is  issue. In order to 
evaluate the effects o f suspending c r it ic is m , performance under bra in­
storming instructions has been compared w ith conventional c r it ic a l 
problem solving procedures in  which judgement is  not deferred. Meadow, 
Parnes, and Reese (1959) conducted such a study which compared in d i­
vidual brainstorming with ind iv idua l c r i t ic a l problem solving. Sub­
jec ts  worked under each condition on problems derived from G uilfo rd 's  
Southern C a lifo rn ia  Tests o f Divergent Production. The ideas generated 
by each subject were rated in  terms o f uniqueness and value. The
results showed that s ig n ific a n tly  more "good" solutions were produced 
1n the brainstorming condition. A s im ila r study o f individual brain­
storming by Parnes and Meadow (1959) produced the same resu lts .
Comparing brainstorming and c r i t ic a l Instructions in  group prob­
lem solving, Welsskopf-Joelson and Eliseo (1961) evaluated performance 
separately fo r  quantity and qu a lity . Seven-person groups created 
brand names fo r  new products under brainstorming or c r it ic a l procedures. 
When evaluated on the number o f ideas produced, brainstorming groups 
were s ig n ific a n tly  superior. C r it ic a l problem solving groups, on the 
other hand, produced ideas w ith a higher mean qua lity  ra ting . Further 
analysis o f the data revealed tha t the two procedures were s im ila r 
in the number of high qu a lity  responses produced. However, since 
more responses were produced by the brainstorming groups, th e ir  mean 
rating of qu a lity  was reduced. This points out a d i f f ic u lty  in  com­
paring brainstorming and c r it ic a l procedures on the basis o f mean 
q u a lity . Where creative responses are desired — the s itua tion  fo r 
which brainstorming was designed — ten novel ideas are more valuable 
than five  ideas o f equal mean q u a lity . Thus a more appropriate 
evaluation of these procedures would involve a comparison o f the 
to ta l qu a lity  of responses rather than the mean qua lity . Reanalysis 
of the Weisskopf-Joel son and Eliseo data in  th is  manner indicates 
tha t the brainstorming groups were superior in  to ta l qua lity  — though 
only marginally so.
Parnes and Meadow (1963) provide a b r ie f summary of a study which 
compared brainstorming and c r it ic a l problem solving. The performance 
o f real groups who used deferred judgement was compared to the
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performance o f a r t i f ic ia l  groups (the combined output o f an equal num­
ber o f Individuals who had worked alone) using c r it ic a l procedures. 
Again the brainstorming groups were found to produce s ig n ifica n tly  
more good solutions.
B ril hart and Jochem (1964) compared c r it ic a l problem solving to 
two modified brainstorming procedures. In the f i r s t  m odification, 
groups analyzed the problem, brainstormed using Osborn's instructions, 
and then developed standards to evaluate the ideas. The second mod­
if ie d  procedure was identica l except that the development o f evalua­
tion c r ite r ia  preceeded the brainstorming phase. The c r it ic a l prob­
lem solving procedure was In fe r io r  in number o f ideas produced to the 
two brainstorming techniques, which were equivalent. When only ideas 
rated at least "good" were used as a dependent measure, i t  was found 
that i t  was preferable to develop evaluation c r ite r ia  a fte r , rather 
than before brainstorming. The authors concluded tha t procedures 
which separate ideation and evaluation are superior to procedures 
which combine them.
Brainstorming and c r it ic a l instructions were compared in a study 
by P a rlo ff & Handlon (1964) which u tiliz e d  subjects working in  dyads. 
These researchers observed tha t in  the research cited previously, 
subjects wrote down th e ir  solutions to the problems. They contended 
that the superio rity  o f brainstorming over c r it ic a l problem solving 
might be an a r t ifa c t  o f the method o f recording performance. P a rlo ff 
and Handlon hypothesized that brainstorming groups might report more 
o f th e ir  good ideas than c r it ic a l groups, even though the number of 
ideas generated in both conditions were euqal. I t  was th e ir  contention
that brainstorming might not increase the number o f good solutions 
availab le, but simply lower the standards fo r reporting ideas. 
Accordingly P a rlo ff and Handlon had subjects w rite  down th e ir  responses 
and also tape recorded the problem solving sessions. The results 
showed that brainstorming dyads wrote more good solutions and gener­
ated (spoke and wrote) more solutions but not more good solutions than 
the c r it ic a l dyads. The researchers concluded that th e ir  hypothesis 
had been supported. This study has been severely c r it ic iz e d , however, 
by Bouchard, (1969) who notes tha t P a rlo ff and Handlon's problem 
solving procedure was a t best very unusual. Before the dyadic problem 
sessions began, subjects in both conditions worked Ind iv idua lly  on the 
problem u n til they had exhausted th e ir  store of answers. These 
ideas could not be used in the group problem solving and thus were 
not part o f the data on which P a rlo ff and Handlon based th e ir  compari­
son. Because o f th is  unfortunate procedure, the results are d i f f ic u l t  
to in te rp re t.
Bouchard (1969) resolved the Issue raised by P a rlo ff and Handlon
(1964) by comparing brainstorming and c r it ic a l instructions in a 
study that used tape recordings to measure performance. A ll solutions 
generated were transcribed from the tapes by experimenters blind to 
the experimental hypotheses. The results conclusively supported the 
superiority  o f brainstorming over c r it ic a l problem solving, regardless 
o f the method o f recording responses. Brainstorming groups generated 
s ig n ific a n tly  more ideas, and more good ideas, than c r it ic a l groups.
Taken as a whole, the research evidence pertaining to Osborn's 
f i r s t  p rinc ip le  o f brainstorming is  conclusively supportive.
Suspending c r it ic ism  resulted 1n superior performance 1n a varie ty o f 
problem solving s itua tions. Individual brainstorming outproduced 
Individual c r it ic a l problem solving on measures that Included quantity 
and qu a lity  o f response (Parnes and Meadow, 1959; Meadow, Parnes, and 
Reese, 1959; Parnes and Meadow, 1963). S im ilar results were found In 
conditions o f group problem solving (Welsskopf-Joel son and Eliseo,
1961; B rllh a rt and Jochem, 1964; Bouchard, 1969). Brainstorming was 
superior regardless o f whether responses were w ritten  (Parnes and 
Meadow, 1959, 1963; Meadow, Parnes, and Reese, 1959), recorded on a 
blackboard (B rllh a rt and Jochem, 1964), or tape recorded (Bouchard, 
1969). The problems used in these brainstorming studies have ranged 
from such simple tasks as creating new brand names fo r  cigars, deo­
dorants, and automobiles (Weisskopf-Joelson and Eliseo, 1961) to more 
complex exercises such as the development o f steps to improve the 
effectiveness o f teaching methods (Bouchard, 1969).
None o f the studies c ited above provide any evidence tha t the 
separation o f ideation and evaluation could be improved by proscribing 
positive evaluation as well as c r it ic is m , as recommended e a rlie r in 
th is  paper. However, observations made in  three additional studies 
not designed to assess the separation o f ideation and evaluation are 
c learly  relevant. Taylor, Berry, and Block, (1958) compared individual 
and group brainstorming procedures. In the course o f th e ir  in ves ti­
gation they observed tha t groups often got in to  "ru ts  in th e ir  
th ink ing". Dunnette, Campbell, and Jaastad (1963) and Bouchard (1972a) 
made s im ila r observations. This tendency is  exactly what would be ex­
pected by motivation theorists i f  repeatedly positive evaluations
occurred during Ideation. The positive evaluations would reinforce 
s im ila r responses and in h ib it  the range o f Ideas produced. This sug­
gests a modification o f Osborn's f i r s t  brainstorming ru le  to include 
a proscription against pos itive ly  evaluating Ideas as they are pro­
duced.
The theoretical and experimental lite ra tu re  pertaining to Osborn's 
second p rinc ip le  o f brainstorming 1s very sparse. This p rinc ip le  
posits tha t quantity breeds qua lity  in  brainstorming. There is  l i t t l e  
theoretical basis fo r  th is  position; the re la tionsh ip is  prim arily 
de fin itio n a l in nature. In creative problem solving quantity of 
ideation has value in  and o f I ts e lf .  Since these problems do not re­
quire a single correct solution* the range of ideas produced is  more 
important than the value o f any Individual solution. Thus Osborn's 
second p rinc ip le  o f brainstorming might better be described as a 
characteris tic  o f creative problem solving. There is ,  nevertheless, 
some empirical evidence bearing on th is  issue. Parnes and Meadow 
(1959) found a positive corre la tion between the to ta l number o f ideas 
and the number of good ideas produced in  brainstorming. P arlo ff and 
Handlon (1964) assert that th is  corre la tion is  an a r t ifa c t  o f the lack 
o f independence between the two variables. They c ite  evidence from 
th e ir  own study that the proportion o f good ideas did not vary with 
the number o f ideas. This, however, is  beside the point: the
number o f good ideas was indeed a function o f the to ta l number o f 
ideas. Bouchard (1969, 1972a) likewise found high corre lations be­
tween quantity and qua lity  scores and concluded that sophisticated 
methods of scoring qua lity  are unnecessary. In summary, the quantity
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princ ip le  has received support, but the Issue 1s re la tiv e ly  unimportant.
The major unresolved Issue pertaining to  brainstorming relates to 
Osborn's th ird  p rinc ip le  that group brainstorming can be more pro­
ductive than individual brainstorming. This Issue is  p a rticu la rly  im­
portant because group problem solving methods are Increasingly neces­
sitated by the p ro life ra tio n  and fractiona tion  of knowledge required 
fo r developing solutions. The information and resources fo r  solving 
problems 1s Increasingly dispersed among d iffe re n t Ind ividuals. As a 
re su lt, the use of group procedures in  organizations has grown dra­
m atica lly 1n recent years.
Osborn based his theory o f group brainstorming on the premise 
that the sharing o f ideas would stimulate the creative thinking of 
participants and increase the output o f ideas. Although he took a 
pragmatic view o f th is  stimulating in te raction , Osborn observes that 
the process can be compared to the synergistic e ffec t in which 2 + 2 =
5. And, though he recommended a combination o f individual and group 
brainstorming, Osborn's reliance on group pa rtic ipa tion  can be charac­
terized by the g e s ta lt ls t proposition tha t the whole is  greater than 
the sum o f its  parts. Osborn offers "social fa c il i ta t io n "  as an ex­
planation fo r the advantages expected from group brainstorming. His 
explanation is  c ircu itous however, since he a ttribu tes  social f a c i l i ­
ta tion  to the stimulating effects o f group in te raction . Osborn c ites 
numerous examples o f experiential studies where groups produced more 
novel ideas than ind iv iduals. This evidence is  flawed, however, on two 
counts. These studies did not include even a modicum o f experimental 
control and were based on a fa u lty  conceptualization o f the appropriate
units o f comparison. Much o f the evidence c ited by Osborn compared 
the performance o f a group o f several people to tha t o f one Individual. 
I t  1s not surprising tha t several people can produce more good Ideas 
than one person. A more Important question* however, 1s whether 
several people working together can produce more Ideas than an equal 
number o f people working alone.
In the f i r s t  experimental study comparing individual and group 
brainstorming, Taylor, Berry, and Block, (1958) corrected th is  
metholologlcal erro r through the development o f the concept o f nominal 
groups. These researchers had a number o f Individuals brainstorm 
alone, randomly assigned them to "groups", and combined th e ir  nonover­
lapping output fo r comparison w ith the output o f an equal number of 
subjects who had worked together.
These nominal groups have become the accepted u n it o f comparison 
fo r evaluating group and Individual brainstorming. Taylor and his 
colleagues used Osborn's brainstorming instructions and had subjects 
solve problems patterned a fte r items from the Guilford tests o f crea­
t iv i t y .  Thinking up brand names fo r new products and new uses fo r 
fa m ilia r Items (old newspapers, bricks, or t ire s ) comprised several 
o f the nine problems used. Subjects also developed ideas about how 
European tou ris ts  could be encouraged to v is i t  America, and what the 
advantages and d if f ic u lt ie s  would be i f  a l l future humans were born 
with an additional thumb on each hand.
The researchers evaluated performance on quantity and qua lity  
(rated uniqueness and value) measures. The nominal groups were 
s ig n ific a n tly  more productive than the in teracting groups on both
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measures. Analysis o f covariance indicated that the larger the number 
of good ideas produced by the nominal groups was almost e n tire ly  due 
to th e ir  larger to ta l number o f Ideas. Taylor, Berry, and Block (1958) 
concluded tha t, contrary to Osborn's expectations, creative thinking 
in brainstorming is  inh ib ited  by group pa rtic ipa tion . These results 
and th is  conclusion characterize most o f the research comparing group 
and Individual brainstorming which has followed.
Several investigators have attempted to improve the performance 
of brainstorming groups through various methods o f tra in in g . The 
f i r s t  o f these were a series o f studies organized by Parnes (Parnes and 
Meadow, 1959, 1960; Meadow and Parnes, 1959) which used as subjects 
students enrolled in a semester course in creative problem solving. 
Brainstorming groups o f these students were found to produce more good 
ideas than matched IQ untrained brainstorming groups. Further, the 
effects o f tra in ing  were found to la s t a t least eight months.
There were no nominal groups fo r  comparison in these three 
studies. Cohen, Whitmyre, and Funk (1960) included nominal groups in 
a study using hospital administrators and professional s ta f f ,  ha lf of 
whom had taken a ten-hour course in creative th inking. Although the 
tra in ing  resulted in a marginal improvement in group performance, 
nominal groups both trained and untrained were s t i l l  superior. D illon , 
Graham, and A ide lls (1972) report a study in  which individuals and 
groups received extensive tra in ing  in  the brainstorming procedure.
This tra in ing  included the use o f videotaped sessions o f experienced 
brainstormers a t work. Although the video tra in ing  appeared to help 
groups more than ind iv idua ls, individual brainstorming was s t i l l  super­
io r .
Bouchard (1969) allowed subjects to practice brainstorming pro­
cedures and problems fo r  three two-hour sessions which preceeded by 
several days the data co llection session. This tra in ing  produced only 
marginal results and nominal groups were again found to be superior 
regardless o f the tra in ing  experience o f the subjects. Another lin e  
o f group versus Individual brainstorming research has focused on the 
e ffects o f combining the two methods. Dunnette, Campbell, and Jaastad 
(1963) conducted a study with research sc ien tis ts  and advertising men 
as subjects. The experimental design was s im ila r to Taylor, Berry, 
and Block (1958) but permitted a subject to work under both Individual 
and group brainstorming conditions. The results confirmed the super­
io r i ty  in  quantity and qu a lity  o f ideas o f individual brainstorming.
A fu rthe r find ing was tha t the largest number o f ideas were produced 
when individual sessions followed, rather than preceeded, group brain­
storming.
Under s im ila r conditions however, Bouchard (1969) found tha t a 
combination o f group and individual brainstorming was no more e ffec tive  
than individual brainstorming only. Observing tha t in the previous 
two studies d iffe re n t problems had been used in the individual and 
group conditions, Rotter and Portugal (1969) repeated the comparison 
but allowed subjects to work on the same problem under both procedures. 
The results were identica l to those o f Bouchard (1969).
Campbell (1968) hypothesized that the ad hoc nature o f the groups 
ty p ic a lly  used in brainstorming research might account fo r the in fe r io r  
performance of groups. Accordingly he compared group and individual 
brainstorming using mid-level managers who knew and had worked with
each other extensively. A re a lis t ic  problem o f changing employee's 
work procedures was used fo r  these managers. Individual brainstorming 
was again superior. This find ing was consistent with the results o f 
the Cohen, Whitmyre, and Funk (1960) study 1n which cohesive dyads were 
used.
Other research has confirmed the superiority  o f Individual brain­
storming over group brainstorming where (a) the size o f the groups is  
systematically varied (Bouchard and Hare, 1970), (b) an equal oppor­
tu n ity  is  assured fo r each partic ipan t to contribute ideas (Bouchard, 
Barsaloux, and Drauden, 1974; Glass, 1974), (c) group as well as in ­
dividual ideas are pooled (Bouchard, Orauden, and Barsaloux, 1974), 
and (d) group members are selected fo r  homogeneity o f personality 
factors (Bouchard, 1969, 1972).
Osborn's th ird  p rinc ip le  of brainstorming — that groups can be 
more productive than individuals — is  c lea rly  not supported by the 
research evidence. This conclusion, though widely acknowledged, has 
not slackened researchers' in te res t in  group brainstorming methods.
The increasing need fo r  and use o f group problem solving procedures 
in  organizations has sustained in te res t in group methods. Thus, 
researchers have continued th e ir  e ffo rts  to improve performance in 
group brainstorming in  spite o f, rather than because o f, the research 
evidence. The performance o f nominal groups o f individuals has con­
tinued to  be the standard by which group performance is  evaluated, but 
the issue has become: what procedures can fa c i l i ta te  group brain­
storming in order to overcome the d iffe re n tia l in performance be­
tween individuals and groups?
As indicated by the studies reviewed thus fa r ,  a varie ty  o f ap­
proaches have been taken 1n attempting to Increase group brainstorming 
performance to the levels attained by Individual brainstorming. I t  is  
surprising tha t so few studies have considered motivational factors. 
The studies that have taken motivation in to  account have usually done 
so ob liquely. A case 1n point 1s the research conducted by Campbell 
(1968) in which personality factors were evaluated as indicators o f 
Individual differences in  motivation. Using the Orientation Inventory 
(Bass, 1962) Campbell attempted to id e n tify  what kinds of individuals 
are motivated or inh ib ited  most by group procedures such as brain­
storming.
The Orientation Inventory c la ss ifie s  individuals according to:
(1) se lf-o rie n ta tio n  — a re fle c tio n  o f the extent to which a person 
expects rewards regardless o f his performance; (2) in teraction orienta­
tion  — the degree o f a person's concerns with maintaining harmonious 
interpersonal re la tionsh ips; and (3) task orientation - -  a person's 
concern with completing tasks, solving problems, working pers is ten tly , 
and doing the best job one can. Although he declined to make formal 
predictions Campbell expected tha t high interaction-oriented subjects 
would be most motivated by group pa rtic ipa tion . The subjects were 
second- and th ird -le ve l managers who brainstormed on a hypothetical 
business problem. Their performance 1n brainstorming was correlated 
with the orien ta tion  scores derived from the inventory. Campbell ad­
mitted tha t the resu lting re lationships were very marginal, but con­
cluded tha t “high s e lf-  and task orienta tion and low in teraction 
orien ta tion group (tend to) perform better on problems such as th is ”
(Campbell, 1968, p. 209). To the extent tha t these orienta tion factors 
are Ind icative o f motivation as Campbell asserts, the results o f th is  
study suggest the potential u t i l i t y  o f such constructs 1n fu rthe r 
Investigations.
Bouchard (1972a) took a more d ire c t approach to manipulating 
motivation 1n a brainstorming study. Based on the observation that 
most brainstorming research has re lied  oh cu rio s ity  or "w illingness 
to help the experimenter" as a source o f motivation, he decided to 
introduce two levels o f motivation by allowing ha lf o f his subjects to 
compete fo r  monetary rewards. Two related experiments are reported in 
th is  study. The f i r s t  experiment was designed to assess the effects 
o f motivation, tra in in g , and personality on group brainstorming per­
formance. Subjects were grouped on the basis o f personality s im ila r i­
ties  as measured by the f ir s £  five  scales o f the C aliforn ia Personality 
Inventory (Gough, 1957). The scales are Dominance, Capacity fo r 
Status, S o c ia b ility , Social Presence, and Self-Acceptance. These 
fiv e  scales comprise a fac to r called Interpersonal Effectiveness (I-E) 
which has been shown to predict performance in group brainstorming 
(Bouchard, 1969). High and low I-E groups were established by 
d ivid ing subjects' I-E scores a t the median. Trained groups worked 
together in three two-hour brainstorming sessions in the week pro­
ceeding the c r ite r io n  session. Untrained groups had no practice 
before c r ite r io n  measurement.
In high motivation conditions, each four-person group was to ld  
that they were competing against one other group fo r a reward of 
$40 to be d is tribu ted  equally among members o f the winning group.
The motivation variable was confounded with tra in in g , however, because 
of differences 1n the low motivation Instructions. Low motivation 
trained groups were urged to compete with the untrained groups even 
though no monetary reward was offered. Low motivation untrained 
groups, on the other hand, were not encouraged to compete, nor were 
they even aware that other experimental conditions existed.
A fu rthe r complication in  design arose from the procedure by 
which subjects contributed Ideas. Participants were required to con­
tr ib u te  ideas in sequence, saying "pass" i f  they could o ffe r no Ideas 
a t th e ir  turn. This procedure was introduced in order to insure that 
the group's time could not be monopolized and a l l members would have 
an equal opportunity to make contributions. This response procedure 
may have res tric ted  the contributions o f the most highly motivated 
ind iv idua ls , however, thus weakening the motivation manipulation. The 
resu lts were as confusing as the design. The main e ffec t fo r  motiva­
tion  was not s ig n ifica n t although high motivation groups tended to 
outperform low motivation groups. In performance the "low" motivation 
trained groups (who had been urged to compete) performed as well as 
the high motivation groups, a l l o f which were s ig n ific a n tly  superior 
to  the low motivation untrained groups (who had not been encouraged to 
compete). This re lationship was pronounced 1n groups composed of 
high I-E subjects. In low I-E groups, however, there was a consistent 
tendency fo r  high motivation subjects to produce more ideas.
The second experiment reported in th is  study compared the effects 
o f motivation le ve l, tra in ing , and procedure (sequenced group versus 
individual brainstorming) using only low I-E subjects. The variables
were confounded as in  the previous experiment, w ith an additional 
tw is t. High motivation subjects In the Individual brainstorming con­
d itions competed fo r  a $15 reward. Group brainstorming subjects in 
e ffec t competed fo r a $10 reward ($40 divided equally among four mem­
bers). Thus subjects 1n the two conditions o f primary in te rest were 
not competing fo r  equal rewards.
The results indicated a superio rity  o f individual brainstorming 
in  both quantity and qua lity  o f ideas. I t  was noted however, tha t the 
magnitude o f th is  difference was much less than typ ica lly  observed in 
group/individual brainstorming comparisons. Bouchard concluded that 
the sequencing procedure was more e ffec tive  than the standard group 
procedure where subjects can o ffe r ideas whenever they wish. Motiva­
tion  and tra in ing effects were d i f f ic u l t  to in te rp re t, again probably 
due to the confounding of variables. Thus these two experiments re­
ported by Bouchard (1972a) provide few generalizable conclusions con­
cerning the effects o f motivational factors in  brainstorming.
Bouchard (1972b) conducted another study with motivational im p li­
cations. This investigation compared the sequenced group procedure 
described e a rlie r to yet another modification of brainstorming called 
synectics. In synectics groups, subjects used the method of personal 
analogy to aid th e ir  brainstorming. I f  the problem was to create 
brand names fo r a new deodorant, synectics subjects took turns s it t in g  
on the table playing the role o f a can of deodorant spray while brain­
storming. Bouchard hypothesized that th is  ro le  playing would enhance 
the motivation o f subjects by increasing th e ir ego-involvement with 
the task. The results appear to bear th is  out since the synectics
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groups outperformed the sequenced brainstorming groups. Conclusions 
should be extremely ten ta tive , however, because the sequencing pro­
cedure used as a basis fo r  comparison has been found to be less e f­
fec tive  than o r ig in a lly  expected (Glass, 1974; Bouchard, Barsalous, 
and Drauden, 1974).
L i t t le  1f any attention has been directed toward the incentives 
fo r performance involved in group and Individual brainstorming. What 
incentives Induce a subject to put fo rth  e f fo r t  in  an individual 
brainstorming se tting : Are they the same as, or equivalent in 
strength to , the incentives associated with group performance? What 
theoretical base can fa c i l i ta te  an analysis o f incentives in group and 
individual brainstorming? These v ita l questions have not been con­
sidered in  the published lite ra tu re .
A convenient framework fo r  conceptualizing the effects of 
incentives on performance is  provided by recent expectancy theories of 
motivation (Vroom, 1964; Porter & Lawler, 1968; Graen, 1969; Campbell, 
Dunnette, Lawler, & Weick, 1970; Lawler, 1971, 1973). These theories 
are characterized by th e ir  cognitive orientation toward motivation.
Two propositions are basic to the expectancy approach. The f i r s t  is  
that individuals have be lie fs about the outcomes that are l ik e ly  to 
resu lt from th e ir  behavior. Second, individuals have preferences 
among those outcomes. According to expectancy theory these factors 
combine to determine motivation. As expressed by Campbell and his 
colleagues: "an individual has an 'idea ' about possible consequences
o f his acts, and he makes conscious choices among consequences ac­
cording to th e ir  p robab ility  o f occurance and th e ir  value to him"
(Campbell* e t al 1970, p. 343). The be lie fs  held by Individuals con­
cerning the Hkllhood that certa in outcomes w i l l  fo llow  a pa rticu la r 
behavior are expectancies. The value of an outcome is  defined as 
valence. Expectancy theories are 1n agreement tha t expectancy and 
valence combine m u ltip lic a tlv e ly  to determine behavior. That is ,  un­
less expectancy and valence are both present 1n some degree, there 
w il l  be no motivation. Thus i t  is  the an tic ipation o f rewards (out­
comes with positive valence) tha t motivates behavior.
Expectancy theories o f motivation were f i r s t  proposed by Tolman 
(1932) and Lewin (1938). Since that time a large body o f research 
evidence has accumulated tha t 1s strongly supportive of the basic 
propositions of expectancy theory. Reviews o f th is  lite ra tu re  are pro 
vided by Vroom, (1964); Porter and Lawler, (1968); Lawler (1971, 1973) 
Lawler and S u ttle , (1973). As expectancy theory has evolved over the 
years to take in to  account emerging research find ings, the model has 
become more complex and more e x p lic it .  Expectancy models developed 
during the la s t decade have also exhibited an increasing orienta tion 
toward predicting behavior as i t  occurs in organizations. Lawler 
(1971, 1973) has developed a comprehensive expectancy model tha t is  
designed to  predict motivation in  job settings. This model is  a par­
t ic u la r ly  appropriate framework fo r investigations of brainstorming 
because i t  addresses i t s e l f  to the effects of various incentive 
systems on performance and contains predictions concerning the 
effectiveness o f group and Individual modes of work.
According to Lawler, the motivation to perform a task at a 
given level is  influenced prim arily  by two factors. The f i r s t  is  the
ind iv idua l's  expectancy that by putting fo rth  e ffo r t  he can a tta in  the 
given level o f performance. Lawler refers to  th is  as E ffo r t— ►Per­
formance expectancy (E —»P). Any influences that tend to increase 
E—pP expectancy would have a beneficial e ffec t on motivation. Con­
versely influences tha t decrease E—> P would tend to  in h ib it  motiva­
tion . Lawler notes that potentia l influences on E—>P include the 
in d iv idu a l's  level o f self-esteem, his a b i l i ty ,  and his previous 
experiences in  s im ila r s itua tions.
The second facto r influencing performance consists o f a combina­
tion  o f the in d iv idu a l's  expectancies tha t performance w il l  lead to 
certa in outcomes (Performance—►Outcome expectancy, or P— >0) and 
his preferences fo r  those outcomes (valence o r V). In a manner anala- 
gous to the f i r s t  fac to r, influences which increase the P— >0 expec­
tancy or the net valence o f those outcomes would tend to  increase 
motivation to perform.
A number o f variables may influence P— >0 expectancy. A primary 
example is  the incentive system associated with the task. Pay and pro­
motion are two outcomes that are frequently tie d  to performance by 
industria l incentive systems. To the extent tha t pay and promotion 
are valued, such incentive systems would tend to increase P— >0 
expectancy and have a beneficia l e ffec t on motivation. I t  should be 
quickly noted, however, that other outcomes may be influenced by such 
systems. Fatigue and re jection by co-workers are ju s t two examples. 
Both of these outcomes generally have a negative valence. Increasing 
the P— >0 expectancy of these outcomes would tend to descrease the 
motivation to perform at a given leve l.
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Many factors have the potential o f influencing the valences of 
various outcomes. Lawler summarizes these factors by noting that the 
valence o f outcomes Is determined by the degree to which those out­
comes are perceived to sa tis fy  the needs o f the Ind iv idua l.
Thus Lawler's model postulates that the strength o f a person's 
motivation to  perform e ffe c tive ly  is  largely determined by "(1) the 
person's b e lie f that his e f fo r t  can be converted in to  performance 
and (2) the net attractiveness o f the events that are f e l t  to come 
from good performance." (Lawler, 1971, p. 110). The model goes on to 
state tha t these factors combine m u ltip lica tive ly  to determine moti­
vation. This m u ltip lica tive  re lationship is  sa lien t because i t  
emphasizes tha t both factors are o f c r it ic a l importance in determining 
motivation to perform. A reduction in  e ither E— »P or P— >0 
expectancy can have a marked e ffe c t on motivation.
Outcomes o f e f fo r t  or performance which are preferred by an in d i­
vidual are referred to as rewards or incentives. When the outcomes 
associated with performance have a net positive valence, E—*P  and 
P— >0 expectancies have a d irec t re lationship with motivation. That 
is ,  when the outcomes o f performance are rewarding, motivation is  in ­
creased by any factors which increase the perceived lik lih o o d  tha t e f­
fo r t  w il l  lead to those rewards.
There are a number o f predictions concerning the effectiveness of 
various systems o f rewarding performance that may be derived from ex­
pectancy theory. The f i r s t  and most general is  tha t systems tha t t ie  
rewards to performance w il l  be more motivating than systems tha t do 
not. In organizational settings pay is the reward tha t is  most
frequently tied  to performance. The Importance o f pay re la tive  to 
other rewards has been a subject o f controversy fo r a number o f years.
Herzberg, Mausner, Peterson, and Capwell (1957) review 16 
studies concerning the Importance o f pay and conclude that pay ranks 
about s ix th  1n importance behind security, In te res t, opportunity fo r  
advancement, appreciation, company and management, and In tr in s ic  
aspects o f the job. Lawler (1971) reviews 49 studies (Including a 
number tha t were available but not reviewed by Herzberg, e t a l,  1957) 
which co lle c tive ly  place pay among the top three rewards. In 27 
percent o f these studies pay was rated as f i r s t  in importance. A l­
though methodological c ritic ism s o f 1mportance-of-pay studies abound, 
i t  is  safe to conclude tha t, regardless o f i t s  exact re la tive  
standing, pay 1s an Important reward tha t has incentive value fo r 
most people (Osphal and Dunnette, 1966).
There are a number o f approaches to  tying pay to performance 1n 
organizations. Promotion based on m erit and piece-rate systems prob­
ably comprise the m ajority o f these incentive pay plans. A surprising 
ly  large number o f studies have been reported that evaluate the e f­
fectiveness o f various incentive plans. Unfortunately most o f these 
are case h is to ries and lack experimental contro l. Taylor (1911) pro­
vided an early and widely known example when he reported tha t changing 
a pig iron handler to a wage Incentive plan resulted in  an increase in 
p roductiv ity  o f several hundred percent. Taylor and his colleagues 
established individual wage-incentive plans in a number o f industria l 
settings w ith consistent success. His reports o f these programs are 
a l l in  the nature of case studies. Methodological d i f f ic u lt ie s
notwithstanding, the work o f Taylor led to  the adoption of wage-incen- 
tives plans by many companies.
By 1940 more than ha lf o f 2700 companies surveyed by a government 
agency were using wage-incentive plans (NICB, 1940). V ite les (1953) 
c ites another government survey which indicated tha t production in­
creases averaging 39 percent were found in  514 firms when they 
switched to incentive systems. Lawler (1971) c ites studies by Burnett 
(1925), Wyatt (1934), Despain (1945), Atkinson and Reltman (1956), 
Kaufman (1962), Ayllon and Azrin (1965), Locke and Bryan (1967), and 
Lawler (1968), a ll o f which provide evidence tha t incentive systems 
resu lt in improved performance. I t  should be pointed out, however, 
that frequently in  these studies changes other than the incentive 
system were made. Some o f the improvement experienced in  such studies, 
therefore, is  undoubtedly a ttr ib u tab le  to other factors.
There is  also evidence tha t the implementation of incentive plans 
can have negative resu lts . Findings that employees sometimes re s tr ic t  
th e ir  p roductiv ity  under wage-incentive plans are provided by 
Mathewson (1931), the Opinion Research Corporation (1949), V iteles 
(1953), Bass, Hurder, and E ll is  (1954), Whyte (1955), and Hickson 
(1961). I t  is  Important to note tha t most o f these studies showing 
negative results indicate only tha t employees operate a t fa r  less 
than f u l l  capacity under wage-incentive plans — the findings generally 
do not show tha t wage-incentive plans are less e ffec tive  than hourly 
wage systems. The findings of the Opinion Research Corporation (1949), 
and V ite les (1953) suggest tha t the fa ilu re  o f wage-incentive plans to 
work as well as expected may be accountable to problems of implementa­
tion rather than to any theoretical deficiencies. S p ec ifica lly , i t  
was found that many employees feared tha t high productiv ity  might re­
su lt 1n rate changes, quota increases, or layoffs due to lack o f work. 
Expectancy theory can, o f course, account fo r the re s tr ic t io n  o f pro­
duction resu lting from these fears. In these cases the negative out­
comes associated with high productiv ity  outweighed the positive In­
centive of making more money. These experiences emphasize that 1n 
applied settings there is  a pa rticu la r need to consider the variety 
o f outcomes that workers may associate w ith performance. Indeed th is  
is  precisely the focus o f much recent expectancy theory-related 
research (See Heneman and Schwab, 1972; Lawler and S uttle , 1973, fo r 
reviews).
Wage-Incentive plans lo s t some of th e ir  popularity 1n the years 
follow ing World War I I .  The growth o f the human relations movement 
in  psychology and management was a concurrent trend. I t  is  un­
fortunate that the benefits o f wage-incentive systems have been 
somewhat overlooked. There is  not enough rigorous research evidence to 
warrant a conclusion tha t the po ten tia lly  negative effects o f wage- 
incentive systems outweigh th e ir  demonstrable benefits in improving 
performance. Overall, i t  seems reasonable to conclude as Lawler (1971) 
does, tha t tying pay to  performance can resu lt in meaningful increases 
in motivation to perform. The necessity fo r  fu rthe r research is  
c lea rly  indicated. Especially needed are experimental research 
designs tha t permit greater control o f relevant variables.
An analysis o f the brainstorming paradigm w ith reference to 
expectany theory concepts provides a plausbile explanation o f the
find ing tha t individual brainstorming 1s superior to group brain­
storming. The re lationship between a person's performance and his 
rewards has not been form ally defined In most brainstorming research. 
With the exception o f the Bouchard (1972a) study 1n which some sub­
jec ts  competed fo r cash prizes, most brainstorming studies have 
simply asked subjects to perform — with no mention o f any system 
fo r rewarding performance. With no e x p lic it  Indication o f the 
performance— >outcome re lationsh ips, subjects have been forced to 
in fe r P— *0 expectancies from the demand characteristics o f the 
s itua tion  1n which they are asked to work. The crucial point is  
tha t individual and group modes o f brainstorming imply P— ► () expec­
tancies tha t are quite d iffe re n t in  terms o f th e ir  motivation poten­
t ia l .
In group brainstorming, whatever outcomes are expected, are 
most lik e ly  to be associated w ith the performance o f the group as a 
whole, since measures o f individual performance are usually not pro­
vided. In the individual brainstorming mode, however, rewards are 
much easier to associate with individual performance, since tha t is  
what is  being measured. Subjects can, o f course, make completely 
subjective evaluations of th e ir  individual performance. However, the 
nature o f the brainstorming task makes th is  an inherently d i f f ic u l t  
process. The qua lity  o f "creative" ideas is  d i f f ic u l t  to assess under 
any conditions and brainstorming subjects have been strongly urged 
not to make such judgements. Since the emphasis is  on quantity o f re­
sponses, participants seem most l ik e ly  to base any evaluation o f th e ir  
individual performance on the number o f ideas produced. Gauging the
quantity o f response should be easier 1n the Individual problem solving 
mode than 1n the group mode. A fte r 10 to 20 minutes o f group discus­
sion I t  becomes d i f f ic u l t  to remember exactly who generated which 
ideas. This 1s not the case 1n the individual mode. Further, a 
larger to ta l number o f ideas must be dealt w ith by group bralnstormers, 
since four people produce more Ideas than one ind iv idua l. These In­
fluences make i t  more d i f f ic u l t  fo r group brainstorming participants 
to evaluate th e ir  individual performance and therefore reduce th e ir 
expectancy tha t performance Improvements would be followed by 
Increased rewards.
Thus the argument 1s tha t P— >0 expectancies should be lower 
fo r  group brainstorming partic ipants than fo r individual brainstorming 
subjects. Based on th is  proposition, expectancy theory would c learly  
predict greater performance fo r  the individual mode o f problem solving. 
An experiment by Glass (1974) bears evidence on th is  po in t. In th is  
study a modification o f the standard group brainstorming procedure 
was developed which provided fo r  individual measurement o f performance 
and aided subjects in determining how many ideas they produced. Per­
formance under th is  procedure was compared to tha t o f standard brain­
storming groups and individual brainstorming. The results showed 
that th is  modified group procedure produced s ig n ific a n tly  more ideas 
than the standard group procedure. Moreover, performance in the 
modified groups approached tha t o f the nominal groups (Individual 
brainstorming) such that these differences did not reach s ta t is t ic a l 
s ignificance. These results show c lea rly  that group performance can 
be fa c il ita te d  by providing fo r  evaluation o f individual performance,
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ju s t  as expectancy theory predicts.
An analysis o f E— *P expectancies associated with group and 
Individual brainstorming suggests an additional explanation o f the 
superio rity  o f the individual procedure. As Indicated e a r lie r ,
E— »P expectancy refers to the degree to which a person believes 
tha t his e f fo r t  can be converted Into the performance that 1s associ­
ated with desired outcomes. In a group problem solving mode an in d i­
vidual exerts less influence on the performance level achieved than 1n 
an individual mode. Moreover, as the size of the group Increases, the 
in d iv idu a l's  control over the f in a l product (group performance) de­
creases. Expectancy theory leads to the hypothesis tha t In these 
conditions E— *P expectancy, and therefore motivation, would be de­
creased. Ind irect support fo r such a hypothesis is  found 1n a study 
by Bouchard and Hare (1970). These researchers determined that the 
discrepancy between group and individual brainstorming performance 
indeed increases as the size o f brainstorming groups is  Increased.
In summary, the d iffe re n tia l performance of group and individual 
methods o f brainstorming might be explained in  terms o f the E— *P 
as well as the P— * 0  exh' ctancies associated with the procedures.
The E— *P and P— *0  explanations need not compete. Rather i t  might 
be expected tha t both factors may combine to contribute to the higher 
performance o f individual brainstorming.
Few brainstorming investigations have e x p lic it ly  established a 
re la tionsh ip between performance and outcome. Vlhen compensation has 
been provided, i t  only in frequently has been tied  to performance. In 
the one study in  which pay was c lea rly  tie d  to performance (Bouchard,
1972a), the design did not permit a clear In terpretation o f the effects 
o f doing so. The research on which we can draw conclusions about 
group versus Individual brainstorming have consisted o f a comparison 
o f compensation systems which are analagous to group hourly pay and 
Individual hourly pay: the subjects worked as a group or as an Ind i­
v idua l; th e ir  pay was unrelated to th e ir  performance on the task.
In terms o f Im p lic it reward systems, however, brainstorming 
studies have had the e ffe c t o f comparing a group incentive system to 
an individual Incentive system. Whatever a group subject expects as 
outcomes o f his e f fo r t ,  these outcomes are most lik e ly  to be related 
to the group performance — thereby creating the essence o f a group 
incentive plan. The outcomes expected by an individual brainstorming 
subject, on the other hand, would be related to his individual per­
formance — an Ind iv idua l-incentive plan. One needed Improvement 
In fu rthe r brainstorming research 1s to make the e x p lic it  and im­
p l ic i t  reward systems compatible. This can be accomplished by 
fa c to r ia lly  Introducing group and individual incentive systems in to  a 
study o f group versus individual brainstorming.
Lawler (1971) makes clear predictions concerning the effects o f 
group and individual incentive systems on performance. He predicts 
tha t individual incentive plans w il l  be more e ffective  than group 
incentive plans due to the lowered P— ►O expectancy of the group 
plans. He argues, however, tha t group incentives w il l  be more pro­
ductive than hourly plans because they a t least minimally t ie  pay to 
performance. At present there 1s l i t t l e  research evidence concerning 
the v a lid ity  o f these predictions. M arrio tt (1949) studied group
Incentive plans in work groups o f varying size. He found that pro­
d u c tiv ity  was inversely proportional to the size o f the Incentive 
group. Campbell (1952) obtained s im ila r resu lts and also collected 
questionnaire data which indicated that employees in  larger sized 
group Incentive plans saw less re lationship between th e ir  performance 
and pay.
Babchuk and Goode (1951) report on a sales group tha t decided 
to switch to a group incentive plan a fte r experiencing rate re s tr ic tio n  
problems under an Ind ividua l-incentive plan. The change appeared to 
resu lt in  greater cooperation and a reduction in the rate re s tr ic tio n  
d i f f ic u lty .  Some fu rthe r evidence concerning the effectiveness of 
group incentive plans is  provided by reports o f the Scanlon Plan — a 
system that relates compensation to the performance of a whole firm . 
Puckett (1958) reviews the experiences o f nine firms that obtained 
production Increases a fte r implementing Scanlon Plans. Lawler c ites 
these studies as supportive o f expectancy theory predictions but 
correctly  points out tha t no rigorous tests have been made.
The present research was conceived with two purposes in mind.
The f i r s t  was to develop improved techniques of group brainstorming 
whereby creative problem solving can be more e ffec tive  1n a group mode 
than currently possible. Our analysis o f brainstorming procedures 
based on Lawler's expectancy theory leads to the conclusion tha t ob­
served differences in group and Individual brainstorming performance 
are a t least p a r t ia lly  a ttr ib u tab le  to the d iffe re n t motivational 
properties o f the methods used in the past. Based on th is  analysis, 
hypotheses were deduced from expectancy theory concerning the effects
of using group and Individual Incentive systems 1n brainstorming. The 
basic proposition is  that group brainstorming performance w il l  approx­
imate Individual performance to the extent tha t rewards are tied  
d ire c tly  to performance. The second purpose of th is  research was to 
provide a setting 1n which certa in relevant predictions and conceptual 
elements o f current expectancy theory could be adequately tested fo r 
the f i r s t  time.
In th is  study groups and Individuals gave solutions fo r repre­
sentative brainstorming problems under conditions of (a) inalvldual 
incentives, (b) group incentives and (c) rewards unrelated to per­
formance. The combination o f the two modes o f brainstorming procedure 
and the three types of reward systems resulted 1n s ix  experimental 
conditions: (1) group procedure/individual Incentive; (2) group
procedure/group Incentive; (3) group procedure/reward unrelated to 
performance; (4) individual procedure/individual incentive; (5) in d i­
vidual procedure/group incentive; (6) individual incentive/reward 
unrelated to performance. In a ll experimental conditions subjects 
had the opportunity o f receiving a f iv e  do lla r reward fo r th e ir  par­
t ic ip a tio n . In the two individual incentive conditions pairs o f 
subjects competed fo r the $5 reward. The money was awarded to the 
one that produced more ideas. In the group incentive conditions 
randomly paired three-person groups competed fo r  a $15 reward to be 
divided evenly among members o f the team tha t produced more ideas.
For individual procedure/group incentive subjects th is  meant that 
pairs o f nominal groups competed fo r the reward. A subject's 
p robab ility  o f receiving the $5 reward in the individual and group
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Incentive conditions was .5. In order to present an equal p robab ility  
o f receiving the pay 1n the reward-unrelated-to-performance conditions, 
h a lf o f these subjects were randomly selected a fte r the study to 
receive the $5.
This method o f establishing Incentive systems was selected to 
avoid d if f ic u lt ie s  Inherent 1n other potential systems. An a lte rna tive  
method would have been to set up s tra ig h t piece-rate schedules fo r 
Individual and group performance 1n the incentive conditions. The 
question would have then become: what amount should be paid to the 
reward-unrelated-to performance subjects so tha t they would be working 
fo r a commensurate rate o f pay? V a ria b ility  1n performance among 
brainstorming samples 1s notoriously large. Thus i t  Is un like ly  that 
a pretest sample could be used to select an hourly pay figu re  
commensurate with the rates earned by group and individual piece 
rate subjects. The only solution to th is  problem would have been to 
yoke experimental conditions together — group by group, individual by 
individual — so tha t hourly pay fo r a given subject or group in the 
hourly pay condition would be determined by the performance of another 
subject or group 1n one of the Incentive conditions. This however, 
would have presented additional d i f f ic u lt ie s .  Under an experimental 
yoke procedure some subjects might have been offered inequitably low 
or high hourly rates o f pay due to extremes in performance o f other 
subjects. Thus the method selected was the only adequate way to 
establish the conditions required while insuring that commensurate 
amounts o f money were offered to a ll subjects.
The combination o f experimental treatments 1n th is  study permitted
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the testing o f several propositions and hypotheses. Some o f the 
hypotheses were derived from our analysis o f standard brainstorming 
procedures. Others are based on the conceptions of expectancy theory. 
The proposition o f primary In terest concerns the effects on group 
brainstorming performance o f establishing reward systems which t ie  
rewards to performance.
Hypothesis 1. Group brainstorming performance would approximate 
that o f Individual brainstorming to the degree that pay is  e ffe c tive ly  
tied  to performance in  the two procedures.
This prediction is  based on the observation that in previous re­
search group brainstorming performance may have been inh ib ited  by the 
degree to which subjects were l ik e ly  to perceive that th e ir  e ffo rts  
would lead to desired outcomes. I f  th is  in te rpre ta tion 1s va lid , the 
prediction can be deduced from expectancy theory (Lawler, 1971) that 
the observed decrement 1n performance associated with group methods 
can be removed by increasing the perceived relationship between per­
formance and rewards, thereby allowing fo r the synergistic e ffec t pos­
tu lated by various group theoris ts .
Hypothesis 2. Under conditions o f an individual incentive, group 
brainstorming would exceed individual brainstorming performance.
This prediction follows from the f i r s t  hypothesis because rewards 
are most closely tied  to performance in  an individual incentive 
system. The p o s s ib ility  tha t group performance might actua lly exceed 
individual performance when motivational in h ib itions  are removed by 
the use o f individual incentives, is  suggested by the contention of 
Osborn (1953, 1957) tha t group in teraction has a stim ulative e ffec t on 
creative thinking.
Hypothesis 3. In conditions where rewards are not formally tied  
to performance, the magnitude o f the decrement usually associated with 
group brainstorming performance can be reduced by fa c il ita t in g  In d i­
vidual evaluation o f performance.
Previous research has consistently shown tha t Individual brain­
storming Is fa r superior to group brainstorming, with the difference 
in performance being so great as to almost preclude the necessity o f 
s ta t is t ic a l comparison. The previously described study by Glass 
(1974) however, 1n which individual measurement o f performance was 
provided, found th is  difference to be very marginal. Hypothesis 3 
thus provides an opportunity to rep lica te  the previous find ing of 
th is  investigator. The prediction 1s deduced from expectancy theory 
on the argument that P— >0 expectancies are adversely influenced by 
d if f ic u lt ie s  in evaluating performance.
Hypothesis 4. Individual incentive systems are more conducive to 
high performance than group incentive plans.
This hypothesis provides a d irec t tes t o f the prediction Lawler 
(1971) derived from his model o f expectancy theory. Lawler based his 
prediction on the premise tha t workers in group incentive plans have 
lower P— >0 expectancies than workers in individual incentive plans. 
This study was designed to permit a tes t o f the v a lid ity  o f the pre­
d ic tion  in  both individual and group work settings.
Hypothesis 5. Group incentive plans resu lt in higher performance 
than systems in  which pay 1s unrelated to performance. Lawler (1971) 
submits tha t group plans a t least minimally t ie  rewards to performance 
and thus w il l  be somewhat superior to plans which do not.
METHOD
Subjects - 90 male students were recru ited from Introductory 
psychology courses to serve as subjects. They were recruited by 
o ffe ring  them a chance to earn money as well as class points through 
th e ir  pa rtic ipa tion .
Design - The experimental design incorporated three variables:
(1) brainstorming procedure, (2) type o f incentive, and (3) problems. 
This takes the form o f a 2 X 3 X 3 analysis o f variance. The procedure 
variable consisted o f two leve ls : group and Individual brainstorming. 
In the group brainstorming procedure subjects 1n three-person groups 
worked together to generate novel solutions to problems. In the Ind i­
vidual brainstorming conditions subjects worked alone on the problems. 
The nonoverlapping solutions o f sets o f three Individual subjects 
formed nominal groups. This permitted a comparison o f performance 1n 
the group and Individual brainstorming procedures.
Type o f incentive comprised the second variable and consisted of 
three levels: Individual incentive, group incentive, and reward-
unrelated- to-performance. Type o f Incentive was combined with pro­
cedure to establish s ix  experimental conditions. That is ,  the three 
levels o f Incentive occurred in  each o f the two brainstorming pro­
cedures. The Individual incentive conditions tied  a subject's 
monetary rewards to his individual performance on the problems regard­
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less o f whether he worked alone or In a group. In the group Incentive 
conditions a subject's monetary reward was tied  to the performance of 
his group (real or nominal). In the reward-unrelated-to-performance 
conditions there was no t ie  between a subject's pay and his performance, 
e ither individual or group.
The th ird  variable was a repeated measures fac to r and consisted 
o f the three problems worked by a l l subjects. Five observations fo r 
each c e ll o f the experimental design were provided by having 30 three- 
person groups give solutions to the problems.
Procedure - Subjects were assigned to treatments randomly. A 
f u l l  set o f the s ix  treatment conditions (18 subjects) were run simul­
taneously. Running the s ix conditions at one time (a) controlled fo r 
time o f day o f problem solving, (b) s im p lified  data co lle c tion , and 
(c) fa c il ita te d  a standardization o f the induction procedures fo r 
group and individual subjects. A la rge ly  unresolved d i f f ic u l t y  In 
studies o f group versus individual brainstorming arises from d iffe ren ­
t ia l  amounts o f attention received by subjects. Frequently subjects 
in group conditions receive less individual a tten tion from the experi­
menter than subjects in individual conditions. A simple way to m ini­
mize th is  difference is  to have individual brainstorming subjects 
receive th e ir  instructions in  a group before separating to work on 
the problems alone. Accordingly two experimenters were used in th is  
study: one experimenter gave the nine individual brainstorming 
subjects a t each session th e ir  instructions in a group and answered 
any questions before separating them fo r the incentive instructions 
and data co lle c tion ; the second experimenter performed a s im ila r
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function with the nine group brainstorming subjects. The experimenters 
alternated running group and individual brainstorming conditions fo r 
purposes o f counterbalancing. The brainstorming Instructions were 
presented to subjects by tape recorder 1n a room designed fo r  Ind i­
vidual or small group research. A series o f s im ila r rooms containing 
a table and chairs were used fo r  the incentive Instructions and prob­
lem solving.
The brainstorming instructions were essentia lly  s im ila r to those 
used 1n previous research (Bouchard, 1969, 1972a; Bouchard and Hare, 
1970) -  w ith two modifications. The f i r s t  modification applied to 
both group and Individual Instructions. I t  consisted o f an expansion 
o f the usual proscription against c r it ic is m  so that a l l evaluation of 
Ideas -  positive or negative - was ruled out. The second modification 
applied only to the Individual instructions and is  described along 
with those Instructions.
Group Brainstorming Instructions - Subjects who would work in 
groups heard the follow ing Instructions:
"This 1s an experimental study o f the brainstorming method of 
problem solving. You have probably never worked on a problem 1n th is  
way so I w il l  go over the procedure with you. This technique is  a 
form o f group in teraction which 1s used to fa c i l i ta te  the flow o f 
ideas. I t  1s widely used 1n a large number o f U.S. corporations and 
is  generally used when new, unique, o r ig in a l, and creative ideas are 
desired. I t  is  not used to solve everyday problems. The procedure 
is  re la tiv e ly  straight-forward and easy to comprehend. In a moment 
you w i l l  be divided in to  three-person groups to work on several
problems fo r which there are many creative solutions. The follow ing 
rules fo r brainstorming have been drawn up as a guide fo r you to use 
in  working on the problems. Here are the rules:
1. A ll evaluation o f ideas Is ruled out. Concentrate on 
thinking up new ideas rather than judging how practical or 
re a lis t ic  they are. Withhold your judgement about the Ideas 
u n til la te r. No one should c r it ic iz e  or praise anyone else 's 
Ideas. C ritic iz in g  ideas can reduce the flow o f ideas and resu lt 
in  lowered output. Praising ideas, on the other hand, can lead 
to thinking tha t gets in to  a ru t. Vou can be receptive to crea­
tive  Ideas being offered without passing judgement on how good 
the ideas are, so avoid any kind o f evaluation a t a l l .  How well 
you are able to  do in  th is  brainstorming exercise w il l  depend 1n 
large measure on how well you can concentrate your e ffo rts  on 
thinking up new ideas rather than judging them.
2. Freewheeling is  welcome. The w ilder the idea the 
better. I t  is  easier to tame down than to think up. Don't be 
a fra id  to record anything tha t comes to mind - the fa rthe r out 
the idea, the be tte r. This w il l  stimulate more and better ideas.
3. Quantity is  wanted. The greater the number o f ideas, 
the more lik lih o o d  o f winners. Come up with as many as you can.
4. Combination and elaboration are sought. In addition to 
thinking up your own ideas, feel free to suggest how the ideas 
o f others can be joined in to  more new Ideas. Don't be afra id
to combine and elaborate on them, but on the other hand, don't 
get bogged down on t r iv ia l  points or try  to make an idea perfect.
In a moment you w i l l  be divided in to  your groups o f three and taken to 
separate rooms to work on the problems. We want you to work on the 
task as a group, using the brainstorming rules ju s t described. This 
means tha t you should ta lk  fre e ly  to each other and work together to 
do as well as possible. The sharing o f Ideas may stimulate thinking 
and help produce more ideas. Each o f you w i l l  record your own ideas 
on sheets provided fo r  you. I f  you th ink o f a solution s im ila r to 
someone e lse 's , share 1t with the group, and be sure to w rite  1t down. 
You don't have to w rite  complete sentences - phrases may be used i f  
they c le a rly  express the Idea. Remember tha t each o f you is  responsi­
ble fo r recording his answers. Summaries o f the brainstorming rules 
are on the table where you w il l  be working."
Individual Brainstorming Instructions - The instructions fo r 
individual brainstorming subjects were closely patterned a fte r the 
group instructions. In the individual instructions a l l  references to 
group a c t iv it ie s  were deleted. The in ten t o f the group rules was 
simply translated in to  Individual terms. Thus, fo r example, subjects 
were urged not to evaluate th e ir  own ideas. The individual brain­
storming rules o f some previous studies have intimated that the 
individual brainstormers were in  a special condition. By translating 
the rules in to  individual terms and deleting references to group 
a c tiv it ie s  the instructions used here avoided any suggestion that the 
Individual setting is  a special case. The Instructions were as 
follows:
"This is  an experimental study o f the brainstorming method of 
problem solving. You have probably never worked on a problem in th is
way so I w i l l  go over the procedure with you. This technique 1s a 
form o f problem solving used to fa c i l i ta te  the flow o f Ideas. I t  1s 
widely used 1n a large number o f U.S. corporations, and 1s generally 
used when new, unique, o r ig in a l, and creative Ideas are desired. I t  
is  not used to solve everyday problems. The procedure 1s re la tiv e ly  
straightforward and easy to comprehend. In a moment you w il l  be given 
Individual rooms where each o f you w il l  work on several problems fo r 
which there are many creative solutions. The follow ing rules fo r 
brainstorming have been drawn up as a guide fo r you to use 1n working 
on the problems. Here are the rules:
1. A ll evaluation o f Ideas 1s ruled out. Concentrate on 
thinking up new ideas rather than judging how practical or rea­
l i s t i c  they are. Withhold your judgement about Ideas u n til 
la te r. You should not c r it ic iz e  the ideas you think up. C r it­
ic iz in g  Ideas can reduce the flow o f ideas and resu lt in a 
lowered output. On the other hand don't make a decision that
an idea 1s "great". To ta lly  accepting an Idea can lead to th ink­
ing tha t gets in to  a ru t. You can have a receptive a ttitude  
toward creative ideas without passing judgement on how good the 
ideas are, so avoid any kind o f evaluation at a l l .  How well you 
are able to do in th is  brainstorming exercise w il l  depend In 
large measure on how well you can concentrate your e ffo rts  on 
thinking up new ideas rather than judging than.
2. Freewheeling is  welcome. The w ilder the idea the better. 
I t  is  easier to tame down than to think up. Don't be a fra id  to 
record anything tha t comes to mind — the fa rthe r out the idea,
the be tte r. This w i l l  stimulate more and better Ideas.
3. Quantity Is wanted. The greater the number o f Ideas the 
more Hklihood o f winners. Come up with as many as you can.
4. Combination and elaboration are sought. Feel free to 
suggest how Ideas you have produced can be joined Into more new
Ideas. Don't be a fra id  to combine and elaborate ideas; but on
the other hand, don't get bogged down on t r iv ia l  points or try  to 
make an Idea perfect.
In a moment you w i l l  be taken to your Individual rooms to work on 
the problems. You w il l  record your ideas on sheets provided fo r  you. 
You don't have to w rite  complete sentences -  phrases may be used 1f 
they c le a rly  express the Idea. Remember to w rite  down any ideas you
can think o f. Summaries o f the brainstorming rules are on the table
where you w i l l  be working."
Upon completion o f the tape recorded brainstorming instructions 
the experimenter so lic ite d  and answered any questions. Subjects were 
then assigned to the testing rooms where the experimenter informed 
them o f the opportunity to receive a monetary reward fo r partic ipating 
in the study. Three types o f incentives were used: Individual incen­
tive  ( I - I ) ,  group incentive (G -I), and reward-unrelated-to-performance 
(U-P). Each incentive condition occurred in both the group procedure 
(G-P) and the individual procedure (I-P ) o f brainstorming, thus cre­
ating s ix  procedure-incentive combinations. Under individual incen­
tives each subject competed w ith one other subject - the one producing 
more ideas received $5. Thus whether or not an I - I  subject received 
money was determined by how well he in d iv idu a lly  performed in
comparison w ith one other subject working under Identical conditions.
In the I -P / I - I  condition (Individual procedure -  Individual Incentive), 
the re lationship was natural: the subject worked as an Individual and
was rewarded on the basis o f his Individual performance. In the 
G -P/I-I condition however, subjects worked as a group but were re­
warded as ind iv idua ls. To minimize Intra-group competition, the in ­
structions made i t  clear to each G -P /I-I subject that he was not 
competing with another member of the same problem solving group.
Subjects provided group Incentives were rewarded on the basis of 
th e ir  group performance. Each group competed against one other group 
fo r a $15 reward divided evenly among the members o f the group which 
produced more ideas. Since subjects 1n the group procedure recorded 
th e ir  solutions Ind iv id ua lly , the group product was derived by com­
bining a l l  nonoverlapping ideas. This procedure was Identica l to 
tha t used 1n the formation o f nominal groups - where subjects worked 
alone. The group Incentive contingency in  the individual brainstorm­
ing setting required tha t subjects be instructed that th e ir  ideas 
would be combined w ith those o f two other subjects to form a "group" 
product. This nominal group competed with one other s im ila r ly  con­
structed group fo r the $15 reward.
In the reward-unrelated-to-performance (U-P) conditons, subjects 
were informed tha t rewards would be d is tribu ted to h a lf o f the p a rt i­
cipants purely on the basis o f chance. Randomly selected individuals 
received $5 while groups received $15 divided evenly among the three 
members. Thus fo r subjects in  a l l  experimental conditions there was 
a p robab ility  o f .5 tha t they would receive $5 fo r  pa rtic ipa ting  in
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the study. The monetary reward was contingent upon Individual per­
formance 1n the I - I  conditions and contingent upon group performance 
1n the G-I conditions. In the U-P conditions the monetary reward 
was contingent only upon chance.
Problems - As noted e a r lie r , a l l subjects wrote down th e ir  
solutions fo r  three brainstorming problems. The problems used were 
selected from previous experiments and varied from the re la tiv e ly  
simple task o f creating new brand names to a more complex "height" 
problem. These problems were presented 1n counterbalanced order:
1. Brand Names Problem: Each year companies produce new products
and name then so tha t they w i l l  appeal to a pa rticu la r segment o f the 
potential market. Assume tha t you work fo r  an automobile company that 
is  producing a new car designed fo r college students. Your task is
to th ink up as many new names fo r  the car as you can so tha t i t  w i l l  
appeal to college students. You w il l  have 10 minutes to work on the 
problem. The experimenter w i l l  t e l l  you when to stop.
2. T ire Uses Problem: In l ig h t  o f the growing need to conserve 
our resources and environment there is  a current in te rest in recycling 
materials and putting old products to new uses. Think o f as many 
uses as you can fo r an old t i r e  (not the tube). You w il l  have 10 
minutes to work on the problem. The experimenter w il l  t e l l  you when 
to stop.
3. Height Problem: We know today tha t the average height and 
weight o f people 1s increasing. Suppose discoveries in  medicine and 
n u tr it io n  accelerate th is  trend and tha t, 20 years from now, the 
average American is  seven fee t t a l l  and tha t the average weight is
250 pounds. What would be the consequences? What adjustments would 
th is  s itua tion  require? You w il l  have 10 minutes to 11st your Ideas. 
The experimenter w i l l  t e l l  you when to stop.
Subjects recorded th e ir  answers on response sheets coded to 
Iden tify  the experimental condition. A fte r completing work on the 
la s t problem they were provided with an envelope which they s e lf-  
addressed so that the experimenter could mail the $5 reward to them.
Results
Brainstorming performance under the various conditions was eval­
uated on the basis o f the number o f non-overlapping Ideas produced by 
each group (real or nominal). Three judges, b lind to the experimental 
hypotheses and condltons, f i r s t  Independently counted the number of 
non-overlapping Ideas contained on the Individual answer sheets fo r 
each o f the groups. The judges were Instructed to sum only the Ideas 
that represented d is tin c t solutions to the problems presented. Thus, 
superfic ia l differences in  responses were not counted as additional 
creative products. In the Height problem, fo r  example, i f  an in d i­
vidual or group Ide n tifie d  larger fu rn itu re  as a potential consequence, 
they were not credited fo r  additional Ideas i f  they also lis te d  various 
pieces o f fu rn itu re  such as beds, chairs, tables, rec llne rs , sofas, 
etc. To qua lify  as an additional creative output, each Idea had to 
be c le a rly  distinguishable from those previously submitted by the 
group.
Agreement among the judges on th e ir  independent counts was found 
to be 86 percent on the Height problem, 91 percent fo r T ires, and 98 
percent fo r  the Car problem. The judges then met to review the d i f ­
ferences and obtained concensus on the number o f d is tin c t solutions fo r 
each group. The resu lting counts served as the measure of brain­
storming performance fo r data analysis.
Research cited previously (Bouchard, 1969, 1972a; Bouchard and
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Hare, 1970) has indicated that other measures o f brainstorming per­
formance such as qua lity  scores are highly correlated with quantity, 
thus making more sophisticated performance measures unnecessary. 
A dd itiona lly , the c r ite r io n  o f d is tin c t solutions used here helps 
reduce the number o f low qua lity  responses that might be generated 
by "Idea chains" consisting o f cosmetic changes 1n a thought.
The number o f d is tin c t ideas generated by subjects on each of 
the three problems was calculated. Table 1 presents the mean number 
of these d is tin c t solutions, c lass ified  by experimental condition. 
Table 2 presents a summary o f the 2 X 2 X 3  repeated measures analy­
s is o f variance performed on these data.
The results o f th is  analysis o f variance indicated s ig n ifica n t 
main e ffects fo r  Incentive, £  (2, 24) = 6.707, £  <  .01, and 
Problems, £  (2, 48) = 138.06, £  <  .001. The s ig n ifica n t Incentive 
e ffe c t shows tha t the reward manipulation used in th is  study had a 
v is ib le  impact on performance. The application o f a Duncan M ultip le  
Range te s t revealed tha t both the individual and group incentive 
conditions were more e ffec tive  than the non-incentive condition 
(£ <  .01) but they were not s ig n ific a n tly  d iffe re n t from each other 
( t  > .10).
The highly s ig n ifica n t Problem e ffe c t resulted prim arily  from 
the large number o f responses produced fo r the Car problem, in which 
new automobile brand names were generated. The mean number o f re­
sponses fo r th is  problem (X = 45.4) more than doubled those of the 
Tires (19.3) and the Height (16.0) problems. I t  was obviously much 
easier fo r  the subjects to produce d is tin c t brand names than to create
TABLE 1
MEAN BRAINSTORMING PERFORMANCE
Group Procedure Individual Procedure
Car Hei ght Tires
Across 






Incentive 61.2 18.8 20.2 33.4 46.4 17.0 23.0 28.8 31.1
Individual
Incentive 42.8 15.8 16.0 24.9 50.0 16.6 23.0 29.9 27.4
Pay Unrelated To 
Performance 30.6 13.8 18.0 20.8 41.4 13.8 15.6 23.6 22.2
Across
Conditions 44.9 16.1 18.1 26.4 45.9 15.8 20.5 27.4 26.9
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TABLE 2
ANALYSIS OF VARIANCE SUMMARY
Source SS df MS F Sign.
Procedure 25.60 1 25.60 <  1
Incentive 1198.42 2 599.21 6.707 <.01
Proc X Inc 379.40 2 189.70 2.123
Error Between 2144.13 24 89.34
Problems 15586.42 2 7793.21 138.06 <.001
Prob X Proc 29.40 2 14.70 <  1
Prob X Inc 601.44 4 150.36 2.664 <  .05
Prob X Proc X Inc 700.60 4 175.15 3.103 <  .05
Error Within 2709.47 48 56.45
Total 23374.89 89
novel uses fo r old t ire s  or to generate varied consequences o f a 30 
percent increase in people's height.
The in teraction between Problem and Incentive was also found to 
be s ig n ifica n t, £  (4, 48) = 2.664, £  < .05. Inspection o f th is  
in te raction , as shown in Figure 1, Indicates tha t th is  was more a 
function o f the Problem e ffe c t than the Incentive e ffe c t. Across 
problems there was a consistent descending pattern o f Group Incentive 
followed by Individual Incentive and Pay Unrelated to Performance.
The differences among incentives were highly s ig n ifica n t (Duncan,
£  < .01) fo r the Car problem, but were not s ig n ifica n t fo r the other 
problems (Duncan, £  > .10). In short, the Incentive e ffe c t was most 
powerful on the easiest problem, and existed as a nonsignificant 
trend on the more d i f f ic u l t  problems.
The results also indicated tha t the Procedure main e ffec t was 
nonsignificant, £  (1, 24) <  1, £  >  .50. This means tha t there was 
no overall difference in the quantity o f ideas generated under condi­
tions o f group and individual brainstorming.
Tests o f the specific  experimental hypotheses w il l  now be 
presented. Hypothesis 1 predicted tha t group brainstorming performance 
would approximate that o f Individual brainstorming to the extent that 
pay is  e ffe c tive ly  tied  to performance in  the two procedures. The 
research evidence relevant to th is  hypothesis is  contained in  the 
three-way in teraction between Procedure, Incentive, and Problem, and 
the two-way Procedure X Incentive in te raction . The results of the 
analysis o f variance indicated tha t the Procedure X Incentive X 































Figure 1. In teractive e ffec t o f Problems and Incentive 
in brainstorming.
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Inspection o f th is  in te raction , as shown 1n Figures 2-4, revealed that 
the car problem demonstrated the largest differences and was prim arily  
responsible fo r the significance of the three-way in te raction. For 
the car problem (Figure 2), pairwise comparisons showed that there 
were no s ig n ifica n t differences among the three incentive methods under 
individual brainstorming (Duncan, £  > .10). For group brainstorming 
however, i t  was found tha t the Group Incentive was s ig n ifica n tly  
more productive than the Individual Incentive (Duncan, £  <  .05), 
and the Pay Unrelated to Performance condition (Duncan, £  <  .01).
These comparisons also showed tha t the Individual Incentive was 
superior to the Pay Unrelated to Performance condition in  group 
brainstorming (Duncan, £  <  .05). F in a lly , i t  was found that Pay 
Unrelated to  Performance under group brainstorming was s ig n ifica n tly  
less productive than e ithe r the Group or Individual incentive condi­
tions o f individual brainstorming (Duncan, £  <  .05).
For the t ire s  and height problems (Figures 3 and 4), none of 
the differences 1n performance were s ig n ifica n t fo r e ithe r brain­
storming method (Duncan, £  >  .10) though somewhat s im ila r trends 
were present. Under group brainstorming, fo r example, the group in ­
centive produced more ideas than e ither other incentive condition on 
a l l  three o f the problems, although th is  difference was only s ig­
n ifica n t fo r the car problem. In summary, the analysis o f the 
three-way in te raction showed tha t there were s ig n ifica n t differences 
in the effects o f incentive and procedure fo r the car problem, but not 
fo r the t ire s  and height problems.














































Figure 3. In te rac tion  between Procedure, Incentive, and
Problems: T ires Problem.
Group Incentive 
Individual Incentive
























Figure 4. In te raction  between Procedure, Incentive, and
Problems: Height Problem.
reach significance, £  (2, 24) a 2.123, £  >  .10, <  .20, additional 
evidence bearing on Hypothesis 1 was found 1n paired comparisons o f 
mean differences w ith in  the In teraction. This two-way in teraction is  
shown 1n Figure 5. As was the case with the car problem portion o f 
the three-way in te rac tion , the effects o f the various Incentive con­
d itions were more pronounced in  the group brainstorming condition than 
in  the individual brainstorming mode. Using the Scheffe' c r ite r io n  
because o f the nonsignificant Interaction e ffe c t, i t  was found that 
the Group Incentive was s ig n ific a n tly  more productive than e ithe r the 
Individual Incentive (Scheffe1, £  <  .05) or the Pay Unrelated to 
Performance conditions (Scheffe1, £  <  .01) under group brainstorming. 
For individual brainstorming, again, none of the differences in  per­
formance among incentive conditions was s ig n ifica n t (Scheffe1,
£  >  .10), although both the Individual and Group Incentive subjects 
produced a higher mean number o f ideas than those whose pay was not 
tied  to performance.
Taken together, the analysis o f the three-way in te raction and 
the two-way Procedure X Incentive in te raction indicate support fo r 
Hypothesis 1. That is ,  the difference between group and individual 
brainstorming performance varied according to  the extent tha t pay 
was tie d  to performance in  the two procedures.
Hypothesis 2 predicted that group brainstorming performance would 
exceed individual brainstorming under the condition o f an individual 
incentive. The results did not support th is  hypothesis. Contrary to 
the prediction, individual brainstorming (X = 29.9) was more pro­
















Figures . In teractive effects o f Incentive and 
Procedure across three brainstorming 
problems.
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centlve, although th is  difference was only o f marginal significance 
(Duncan, £  <  .06).
The prediction o f Hypothesis 3 was tha t where rewards were not 
formally tied  to performance, the magnitude o f the decrement usually 
associated with group brainstorming performance would be reduced by 
the fa c il i ta t io n  o f individual evaluation o f performance. The results 
provide support fo r th is  hypothesis. In the Pay Unrelated to Per­
formance condition, group brainstorming performance (X = 20.8) was 
s im ila r to  that o f individual performance (X = 23.6), with the d i f ­
ference being non-sign ificant (Duncan, £  >  .10), thus rep lica ting  the 
previous findings by th is  author (Glass, 1974).
Hypothesis 4, tha t individual incentive systems are more conducive 
to performance than group incentive plans, was investigated in  both 
group work and individual work settings in  th is  study. The main e f­
fec t fo r Incentive, as indicated above, is  counterindicative. Con­
tra ry  to the expectancy theory pred iction, performance was actua lly 
higher overall fo r the group incentive condition, though th is  d i f ­
ference was not s ig n ifica n t (Duncan, £  > .20). Pairwise comparisons 
between the two incentive conditions were carried out separately fo r 
each brainstorming procedure. The Group Incentive was s ig n ific a n tly  
more productive than the Individual Incentive in  group brainstorming 
(Duncan, £  <  .05). Although not s ig n ifica n t, the Individual Incentive 
tended to be more productive in the individual work setting than i t  
was in the group work setting (Duncan, £  <  .06).
Hypothesis 5, the expectancy theory prediction that the group 
incentive would resu lt in higher p roductiv ity  than the pay unrelated
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condition was supported. Across problems and brainstorming procedures, 
mean performance under the group Incentive averaged 31.1 d is tin c t 
ideas, compared to 22.2 d is tin c t ideas fo r the pay unrelated condition. 
Both the Incentive main e ffe c t, F (2, 24) ■ 6.707, £  <  .01, and the 
planned post-ANOVA comparison (Duncan, £  <  .01) were s ig n ifica n t and 
thus highly supportive.
The p o s s ib ility  o f experimenter e ffec t was investigated by 
_t te s t. The erro r term was derived from the pooled error mean 
squares o f the analysis o f variance, using the method described by 
Steele and Torrie (1968). The resu lt was nonsignificant, t  (72) =
1.21, £  > .20, and showed that the performance o f subjects was the 
same under both experimentors.
Discussion
The basic proposition o f th is  research was tha t the observed 
differences In group and Individual brainstorming re la te  to the re­
spective incentive properties o f the methods. Substantial support 
fo r  th is  proposition was found. The use o f monetary incentives 
(both group and ind iv idua l) was found to Improve brainstorming per­
formance s ig n ifica n tly  as compared to the non-cont1ngent reward 
system. Additiona lly  i t  was found tha t the generation of novel ideas 
in brainstorming is  more influenced by the type o f reward system 
u tiliz e d  than by the method o f brainstorming used.
Previous attempts to Improve performance in brainstorming have 
ty p ic a lly  focused on the re la tive  effectiveness o f the group and 
individual modes o f work. The results o f th is  study suggest that 
future enhancements in  brainstorming performance may be more l ik e ly  to 
come from modifications o f the reward systems in  use than from 
changes in  the brainstorming procedure i t s e l f .  The Implications o f 
the incentive e ffects found here go beyond the confines o f the brain­
storming problem solving methods, and could feasib ly be applied to 
other problem solving techniques as w e ll.
The results o f th is  study, with respect to Hypothesis 1, suggest 
tha t the re lationship between the type o f incentive and the method of 
brainstorming is a complex rather than a simple one, as indicated by 
the s ig n ifica n t three-way in te raction between procedure, incentive, 
and problems. The data shown 1n Figure 1 indicated that although the 
incentives had a consistent pattern o f influence across a ll three
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problems, the incentive e ffec t was most pronounced in performance o f 
the Car problem. S im ila rly , the largest differences contributing to 
the s ig n ifica n t Interaction between Procedure and Incentive also 
occurred with the Car problem. I t  is  possible then, tha t th is  par­
t ic u la r  problem contained some unique characteristics not representa­
tive  o f brainstorming problems in  general, although none o f the 
previous researchers using the Car problem have reported any such 
find ing.
I t  is  also plausible tha t the re la tive  ease o f the problem made 
i t  more susceptible to incentive effects than other problems. I f  the 
more d i f f ic u l t  problems were also seen as more challenging and 
in tr in s ic a lly  motivating, then we would expect that they would be less 
influenced by the e x tr in s ic  monetary incentives. Thus i t  is  quite 
possible that the effectiveness o f using incentives in  brainstorming 
may depend upon the in tr in s ic a lly  motivating characteristics o f the 
task requiring creative solutions. An a lte rna tive  explanation could 
also be drawn from expectancy theory. I t  is  possible that since 
there were more potenial responses available fo r  the car problem 
(v ir tu a lly  any name or phrase could have been submitted), subjects 
perceived a higher e f fo r t— >reward p ro ba b ility , and thus were more 
motivated by the incentive. Further research is  needed fo r conclusive 
evidence on these points.
Observing that brainstorming performance was highest in the group 
procedure-group incentive condition, i t  is  tempting to speculate that 
a com patib ility  between incentive and mode o f work is  as important as 
the type o f incentive i t s e l f .  Certa in ly, the group incentive was not
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as productive fo r  the Individual brainstorming condition. I t  1s pos­
s ib le , however, tha t the lowered effectiveness o f the group Incentive 
fo r individual brainstorming simply resulted from the fa c t tha t sub­
jects  working alone 1n an experiment might not have accepted the 
group Incentive manipulation as rea l. For In tact work groups, the 
effects o f group Incentives could well be even more productive. 
Regardless o f the In te rp re ta tion , the need fo r additional research 
Into the com patib ility  o f reward systems and work modes in  brain­
storming is  apparent.
Hypothesis 2 was based on the rationale that the synergistic 
effects expected o f group partic ipa tion  in brainstorming would become 
v is ib le  when the Incentive advantages o f working alone were equalized. 
The results o f th is  study did not indicate tha t th is  could be ac­
complished through the use o f individual monetary Incentives. As 
noted above, however, there Is some Indication 1n the data tha t th is  
might be obtained through the use o f group Incentives, since the 
performance was highest in  the group procedure-group incentive con­
d itio n . Regardless, 1t should be noted that techniques which m ini­
mize the decrement in group performance (compared to individual per­
formance) tra d it io n a lly  found in  brainstorming research are o f value 
fo r that reason alone.
The essentia lly  equivalent performance o f group and individual 
brainstorming In the Pay Unrelated to Performance condition supports 
the prediction o f Hypothesis 3. This replicates the e a rlie r findings 
by the author (Glass, 1974), and indicates that group brainstorming 
performance is  improved by fa c il i ta t in g  the capab ility  o f subjects to
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measure th e ir  performance while working on the task.
Hypothesis 4 was not confirmed by the findings o f th is  study.
I t  was predicted tha t the Individual incentive system would produce 
more Ideas than the group Incentive system due to the weaker P—* 0  
expectancies o f the la t te r  procedure. Two factors accounted fo r the 
fa ilu re  to find  support fo r th is  prediction. F irs t ,  the group incen­
tiv e  proved to be extremely e ffec tive  when used in  group brainstorming. 
At the same time, the individual incentive was somewhat less e ffec tive  
when used fo r group brainstorming than fo r individual brainstorming.
On the surface, the resu lts with respect to Hypothesis 4 do not 
support the expectancy theory prediction, since more Ideas were pro­
duced under the group Incentive than the individual Incentive. A 
possible explanation fo r  th is  lie s  in the comparative reward contin­
gency used here, rather than 1n the basic concepts o f expectancy theory. 
Since subjects competed fo r the reward on an a l l  or nothing basis, 
th e ir  motivation to perform might have been higher in  the group 
incentive, group procedure condition, where they could compare th e ir 
performance against someone e lse 's . On the other hand, the use o f a 
competitive individual incentive in a group task may have encouraged 
intra-group competition rather than the planned fo r  inter-group 
competition. This intra-group competition may have led to subjects’ 
withholding ideas from th e ir  own group, which would have resulted in 
a res tric ted  level o f performance.
Thus, fu rthe r research using a d irec t reward contingency (incre­
mental pay fo r each idea produced), might avoid these competitive 
aspects and thereby serve to c la r ify  the re la tive  influence o f group
and Individual Incentives. F in a lly , since expectancy theory does not 
yet contain predictions regarding the specific  motivational effects o f 
competitive reward contingencies, these results might best be In te r­
preted as a need to expand and fu rthe r specify expectancy theory 1n 
th is  area.
Hypothesis 5, which predicted tha t group incentives would resu lt 
in higher brainstorming performance than the non-contingent reward 
system, was strongly supported by the resu lts . This find ing 1s con­
s is ten t with results reported by Lawler (1971, 1973) and is  supportive 
o f expectancy theory. To u t i l iz e  th is  find ing fu l ly ,  fu rthe r improve­
ments in the measurement o f group performance are needed. For brain­
storming problems, where quantity and qu a lity  o f performance are 
pos itive ly  correlated, basing group incentives on the to ta l number 
of d is tin c t ideas produced was demonstrated to be e ffec tive . In 
other situations such as c r it ic a l problem solving, where quantity 
and qua lity  are inversely re lated, the problems o f rewarding per­
formance would be more complex. The resu lts however, serve to under­
lin e  the importance o f tying rewards to performance, where performance 
can be e ffe c tive ly  measured.
In summary, th is  investigation found that incentives play an 
important, though not fu l ly  explored ro le  in the creative problem 
solving processes o f group and individual brainstorming. The 
potential value o f group incentive plans fo r enhancing group brain­
storming performance was demonstrated. F ina lly , fu rthe r questions 
pertaining to the specific  e ffects o f incentives under various brain­
storming conditions were raised.
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